Abstract---
INTRODUCTION
NCREASING Energy crisis and possible solutions to overcome it is currently being discussed worldwide. Based upon the surveys done on Energy management [1] , it is clear that the usage of renewable resources has to be encouraged. At the same time, effective methods for the usage of nonrenewable resources need to be developed. In addition, simple and effective automation techniques can help significantly in the reduction of power wastage in real time applications. This paper aims at the design, implementation and simulation of a simple but effective embedded system for energy saving in street lights. The present system is such that, the street lights are switched on in the evening before the sun sets and then switched off the next day morning after there is sufficient light on the roads. However, the switching and transition is not accurate with respect to time as it is manually done at the electric power station units. In addition, there have been evidences of power wastage due to sheer negligence of concerned authority by not switching off the lights even in the day time. This paper gives a better solution for overcoming electrical power wastage and thereby eliminates manual intervention. Luminance is a measure of the perceived power of light per unit area. It is a measure of light intensity that is perceived by the human eye. In this paper, we have used Light Dependent Resistor (LDR) as a sensor to indicate the intensity of light in terms of change in resistance, using which we can get the corresponding lux value of the light. One Lux is equal to one lumen per square metre. The microcontroller Arduino Uno AT328 is used to control the street light system depending upon luminance. An electromagnetic relay is used as output actuator in order to isolate the low power microcontroller from high power electrical systems. Further, a simple analysis of developing a temperature monitoring system is also mentioned.
II. LITERATURE SURVEY
There have been many papers on energy management techniques that attempt to reduce the light energy wastage. Paper [1] has proposed a concept on Automatic Street Light Control System using Microcontroller PIC16F877A as a prototype. Paper [2] discusses on the essential implementation aspects of energy conservation with respect to solar energy. The Street lights are also controlled through a specially designed Graphical User Interface (GUI) in the PC. The Zigbee technology can be used for the street lights monitoring and controlling at the PC end.
III. PROPOSED BLOCK DIAGRAM
The proposed block diagram shown in Fig.1 .explains the general concept of the work undergone. A photo-resistor or light resistor (LDR) or photocell is a device whose resistance decreases with increasing incident light intensity. These devices are found in many consumer appliances such as camera light meters, street lights, clock radios, alarm devices, night lights solar street lamps, etc. Resistance varies linearly with light intensity, which can be used to predict the light ambience. The LDR is connected as one of the resistances of the Wheatstone bridge. Input Voltage (Vdc) is connected across 2 junctions and the voltage at the other two junctions is fed to the non-inverting terminals of two op-amps. The op-amps are in Voltage follower configuration hence the voltage at the non-inverting terminal results into the output of the respective op-amps. These outputs are fed to the third op-amp which is acting as a differential amplifier. Hence the difference in the voltage at the two terminals of the opamp is obtained as output. Hence the output of the circuit is the difference in the voltage at the two junctions of the Wheatstone bridge [3] . When the value of the resistance of the LDR is same as the other resistances of the Wheatstone bridge, the bridge is in balanced condition and the potential difference between the two junctions is 0 and the output voltage is 0. As the resistance of the LDR changes depending on the intensity of light falling on it, the bridge becomes unbalanced and hence a potential difference develops between the junction and we obtain an output voltage depending on the resistance change. Thus With the voltage obtained, the change in resistance of the LDR can be obtained and with that the intensity of light falling on the LDR can be obtained.
IV.
ARDUINO UNO BOARD It is open source hardware and can be programmed according to the project requirements. It can be reused again and again with different programs and has a beautifully crafted and very simple coding language. The heart of this board is ATMEGA328P microcontroller chip [4] . It is a 28 pin IC with ceramic resonator of 16-Mhz and 32Kb of flash memory for storage. The board has 14 digital input/output pins (of which 6 can be used as PWM outputs), 6 analog inputs, a USB connection, a power jack, an ICSP header, and a reset button. It has a operating voltage of 5V. Arduino board can be connected to a computer with a USB cable or can be powered it with a AC-to-DC adapter or battery to power the board [5] . It is highly flexible.
A relay is an electrically operated switch. Many relays use an electromagnet to mechanically operate a switch, but other operating principles are also used, such as solid-state relays. Relays are used where it is necessary to control a circuit by a low-power signal (with complete electrical isolation between control and controlled circuits), or where several circuits must be controlled by one signal. We are using relay in our implementation phase, since we are controlling the high power street light using small signal (5V) by the Microcontroller.
The block diagram of the temperature monitoring system using thermistor is mentioned in Fig 3. A NTC thermistor is temperature dependent resistor whose resistance varies in accordance with the temperature. It is low cost and almost maintenance free device yet much reliable. It is connected to the Uno board .Based on its input signal the Uno gives the appropriate output signals. using Thermistor The actuator is a device which acts upon when an input is given to it. Some of the actuators are: Relay, Solenoid, Motor driver, Servo motor, DC motor etc. The Uno gives the signal (either high or low) to the actuator (selection of actuator depends on the application). The actuator receives the signal and acts according to it.
V. EXPERIMENTAL RESULTS & DISCUSSIONS A. Measurement of Light Intensity
We have implemented the model on a prototype board to demonstrate its working. We tested the illumination of the light in the open area and the corresponding lux values were calculated. As an open surrounding area we choose a terrace for noting down the readings. Graphs were plotted for the corresponding readings for better understanding and interpretations. The resistance of the Light Dependent Resistor (LDR) varies according to the amount of light that falls on it. The relationship between the resistance R L and light intensity, Lux for a typical LDR is shown in the equation 1. If the LDR is connected to 5V through a 220Ω resistor, using the voltage divider rule, then the resulting output voltage of the LDR is shown as per the equation 2. However, for simplicity we have used a 100Ω resistor and tabulated the readings. Substituting R L from equation 1 into equation 2, we obtain the light intensity as in the equation 3. Table. 1. shows the time and corresponding readings for a normal day. 
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Results Obtained
The Rt is a thermistor whose resistance changes in accordance with the temperature. It is been connected to the 5v power supply. A 1kΩ resistor is connected and both of them are arranged in the voltage divider style. The input to the analog pin of the Uno board is connected across the Rt (Fig 7) . The voltage can be determined using eqn. (5) . The temperature is varied and the resistance is measured along with corresponding Uno serial monitor value. The corresponding temperature for each obtained resistance is calculated using eqn (4) . The readings are mentioned in Table 2 
VI. CONCLUSION
From the above analysis and experimental observations and results we are able to infer that as the luminance increases on the surface of the LDR, the resistance of the LDR decreases and with the output voltage obtained from the signal conditioning circuit, we can calculate the luminance that is falling on the LDR. With this, we can prepare a datasheet stating the voltage output for the corresponding light luminance falling on its surface. The variation of luminance on the surface of the LDR is achieved by varying the distance of the light source from LDR and the obtained data shows that the variation follows the inverse square law. The data obtained above can be used to control the street light automatically which ensures power conservation. The paper also provides some insight about temperature monitoring system.
